,1u CO2/l air) for species with inefficient photosynthesis and high photorespiration, and low (<10 pI CO2/l air) for species with efficient photosynthesis and negligi-ble photorespiration (4, 16, 25, 26) .
The CO2 compensation concentration (hereafter, [CO2] c) of an illuminated leaf sealed in a closed chamber reflects an equilibrium between photosynthesis and respiration. In many species the [CO2],, increases with temperature (3, 9) , water stress (14, 15) , and O, concentration (23) , but decreases with irradiance (2, 8) . The [CO2],e is high , ,1u CO2/l air) for species with inefficient photosynthesis and high photorespiration, and low (<10 pI CO2/l air) for species with efficient photosynthesis and negligi-ble photorespiration (4, 16, 25, 26) .
Maize belongs to this latter group (14, 16) , and has a rCO2L, independent of°2 concentration (15, 20) .
Recent models demonstrate that the magnitude of the [CO2] , depends upon the diffusive resistance of the leaf to CO2, the efficiency of CO2 fixation in the chloroplasts, and the respiration rate of the leaf (1, 21, 24) .
A second, lesser used, method exists for predicting the photosynthetic efficiency of leaves. The Michaelis constant (Km) of a leaf has been postulated (7) as "the external CO2 concentration which enables the leaf, at saturating light intensity, to fix CO2 at half the maximal velocity". The Km depends upon the affinity of the carboxylating enzymes for CO2, the diffusive resistance of the leaf, and the rate of respiration. Thus Zelitch (27) , whose convention we adopt, designates the Km for a leaf as an "overall Michaelis constant". Goldsworthy (7) and Zelitch (27) (27) .
We recently reported differences in apparent photosynthesis (AP) at 300 1A C02/1 air and saturating irradiance among leaves of several maize varieties (10) . In this communication we report experiments in which we tested for differences in
[CO2]c., Michaelis constants, and the relation of these parameters to AP in 15 varieties of maize.
Materials and Methods
These experiments were conducted on the Central Experiment Station, College of Agriculture, University of the Philippines, near Los Banos, Laguna, between Novem-ber 1965 and June 1966. This was the dry season of a tropical monsoon climate. The characteristics of the experimental site, the experimental material, and the methods of planting and crop culture have been described (10) . Plants were well watered throughout growth and measurement.
Measurements were made on plants growing in the field during the ear-filling stage of development 2 weeks following pollination. The fifth or sixth leaf from the top of the plant was chosen for testing. One of these leaves was often attached to the same node as the developing fruit (ear). All leaves were fully expanded for 3 weeks before measurements were begun. Differences in leaf age among varieties were small. Measurements were made continuously throughout the day, but no time-of-day effects on observations were noted.
All AP and [C02]1 measurements were made by infrared analysis of air surrounding attached leaves in an acrylic plastic, recirculating leaf cham-ber which was only slightly larger than a corn leaf. Repro-ducible conditions of leaf temperature (32 + 20) and air velocity (4 m sec'1) were maintained in all experiments. The chamber and its accessories were mobile to permit ready access to the plants.
The irradiance reaching the leaf from a portable, incandescent source was 1.10 cal cmn mixi1 (502-697 nm), as determined with an Epply Model 15 Spectral Radiometer equipped with standard Schott filters. This irradiance was determined to be saturating by comparison with full sunlight. The irradiance below 502 nm was negligible.
The [COJ] , was measured by converting the leaf chamber into a closed system, lowering the CO2 concentration to 100 ,u C02/1 air, and allowing the leaf to deplete CO2 until an equilibrium between photosynthesis and respiration was reached. Subsequently the response of AP to CO2 concentration was measured by adjusting the flux of CO2-enriched air into the chamber until equilibria were established at 85 (for only 40 % of the measurements), 150, 250, and 300 ± 3 1il C02/1 air. AP(mg CO2 dm-2 hr'1) at the various CO2 levels was computed from flow, concentration, and leaf area measurements. 
Results
The response of AP to ambient CO2 concentration is shown in Fig. 1 and 2 . The 7 varieties shown exemplify the marked differences in AP among the 15 varieties in this study. The following characteristics of these curves are noteworthy. Between 85 and 300 ,1 C02/1 air significant varietal differences in AP are apparent; these differences are greatest at the highest CO2 concentration. In addition, Fig. 2 (Fig. 3) .
The estimated Km varies greatly among varieties (table I) and mirrors the wide range in AP among varieties. The Km shows a highly significant positive correlation '(r = 0.69, P < 0.01) with mean AP at 300~J CO-/ air (Fig. 4) .
There was no correlation between the initial slope of the CO2 response curve and AP at 300 ,ul C02/1 air.
Discussion
The response of maize AP to CO2 concentration here has the curvilinearity characteristic of this species ( 11 ) and is markedly different from the more nearly linear response of an inefficient species such as tobacco (11, 27) . When The dissimilar parameters of the hyperbolae for these 2 species predict that the CO2 response functions for corn and tobacco will converge when the CO2 is increased, and at low irradiance they do (27) . The great dissimilarity between the CO2 responses of these 2 species has been attributed largely to photorespiration of tobacco, since the Km values for these species are nearly equal in the absence of photorespiration (7, 27) . In contrast to the negative correlation between Km and AP in normal air in tobacco and maize, within maize there is a positive correlation between these 2 parameters (Fig. 4) . This positive correlation arises because among maize varieties the CO2 responses tend to diverge at elevated CO2 concentrations ( Fig. 1 and 2 ), rather than converge as for maize and tobacco. Since appreciable photorespiration has not been observed in maize (6,17,,25) (24) .
The correlation (Fig. 3) 
